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(54) Syringe with dlsconnectable plunger incorporating needle detaching and housing means 

(57) A syringe has a piston member 10 which slides in a piston bore 1. The piston member is driven into the bore using a 
plunger 1 1 , so as to discharge a substance in the syringe through a needle 5. The plunger is connected to the piston 
member by a one use connection 14 which breaks when the syringe has been completely discharged or if an attempt is 
made to reuse the syringe. The plunger also provides a receptacle 20 for receiving and containing the syringe needle when 
this has been detached from the syringe end, after use. 
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TTTT.R: SYRINGE 

The present invention relates to a syringe, notably to a safety 
syringe in which the syringe plunger and needle are rendered 
5 inoperative after use of the syringe. 

BACKGROUND TO THE INVENTION: 

Syringes typically comprise a tubular body within which a 
10 piston head is moved axially by means of a plunger so as to 
dispense the contents of the space within the body ahead of the 
piston via a needle which is inserted into or under the skin of 
a person. Many forms of syringe are known, but they all have 
these general features and the term syringe will be used 
15 hereinafter to denote a dispensing device of this type. 

Once a syringe has been used to draw blood from a patient or to 
administer a medicament or other material to a patient, 
problems arise in the disposal of the used syringe. Whilst the 

20 syringe can be constructed so that it can be dis-assembled and 
the individual components cleaned and sterilised for subsequent 
re-use, this is time consuming and costly. It is therefore the 
common practice to dispose of the used syringe to waste, for 
example into a strong plastic container which is disposed of by 

25 incineration or burial. However, in handling the used syringe 
there is the risk that the handler may accidentally jab himself 
with the exposed end of the needle prior to or during insertion 
into the disposal container. Furthermore, the syringe is 
disposed of in an operative condition so that it can be 

30 retrieved from the disposal container for unauthorised use, for 
example to inject drugs or the like. 

In order to reduce the risk of accidental jabbing with the used 
needle, it has been proposed to apply a sheath to the needle. 
35 However, this retains the axial length of the syringe and 
needle, which gives problems in the space the syringe occupies 
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in the disposal container. It has therefore been proposed to 
break the needle off the syringe, for example using a cutter or 
the like. However, this leaves a sharp needle stump projecting 
from the end of the syringe which can snag or stab the skin of 
5 a user. In British Specification No 2 314 082 it has been 
proposed that the needle sheath should be used to break the 
needle away from the end of the syringe at its mounting so as 
to render the syringe inoperative by removal of the needle. 
However, in applying the sheath axially over the exposed 
10 needle, the user still runs the risk that he will jab himself 
with the needle. Furthermore, the syringe is still operative 
and the needle can be replaced. 

It has been proposed in US Patent No 4 923 443 to form the 
15 plunger with a one use construction so that the plunger can be 
rendered inoperative once the syringe has been used. Although 
the syringe is now inoperative, the problems of accidental 
jabbing with the needle and possible re-use of the needle 
remain . 

20 

The need continues for a simple and effective means for 
rendering a syringe inoperative and for reducing the risk of 
accidental damage from the needle. 

25 I have now devised a means by which a syringe can be rendered 
inoperative at the same time as providing a. simple means for 
disposing of the needle which overcomes the problem of handling 
and disposing of a sharp object. 

30 SUMMARY OF THE INVENTION: 

Accordingly, the present invention provides a syringe 
comprising a body portion having an axial piston bore therein 
and slideably journalled for axial movement therein a piston 
35 member, a plunger adapted to engage the piston for movement 
thereof in the piston bore, and a needle through which the 
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contents of the body are to be discharged upon movement of the 
piston member, characterised in that: 

a. the plunger is provided with a one use connection between 
the operative end thereof and the piston member; 
5 b the needle is mounted upon the hollow body by a breakable 
or demountable member whereby the needle can be detached from 

the syringe body; , . 

and in that the syringe is provided with a needle receiving 
member having a needle receiving chamber and incorporating 
10 means for demounting the needle from the syringe body. 

Preferably, the one use connection between the plunger and the 
piston is provided by a member which provides a positive 
connection on the forward or discharge stroke of the plunger, 
15 but which can be broken or ruptured when the plunger is 
withdrawn so that the plunger cannot withdraw the piston member 
axially from the hollow body, thus preventing re-assembly of 
the plunger and re-use of the syringe. 

20 Preferably, the needle is mounted on the syringe by means of a 
weakened mounting which is readily broken by transverse flexing 
of the needle whereby the whole of the needle is detached from 
the syringe. Alternatively, the needle is mounted by means of 
a detachable mounting, for example a screw or push fit 

25 mounting, and the needle receiving means incorporates means for 
moving the needle with respect to the syringe body, for example 
to unscrew or lift the needle mounting, so as to separate the 
needle from the syringe body during or after the needle is 
inserted into the needle receiving chamber. 

30 

Preferably, the needle receiving means is provided by an 
axially elongated hollow member which has a side, axial needle 
entry port whereby the user moves the needle laterally with 
respect to the receiving means when inserting the needle into 
35 the receiving means, thus reducing the risk of jabbing himself 
axially with the needle tip. Where the .needle is to be 
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detached by transverse and/or axial movement of the needle 
mounting with respect to the syringe body, the needle receiving 
means comprises an axially elongated hollow member having an 
axial needle entry port and means for engaging the needle 
5 mounting so as to move the mounting relative to the syringe 
body. Preferably, the needle mounting has one or more radial 
projections which engage with one or more ramp members as the 
needle receiving means engages the needle whereby the needle is 
moved axially off the syringe body. 

10 

In a particularly preferred construction, when the one use 
connection in the plunger shaft is broken, the residue of the 
plunger shaft can be removed to act as the needle receiving 
means. In this case the shaft of the plunger is provided "with 

15 an axial bore therein which is to receive the needle and the 
plunger and/or the syringe body is provided with locking means 
whereby, when the plunger shaft containing the needle is re- 
inserted into the piston bore, the plunger shaft is retained 
with the piston bore. In such a construction, the syringe is 

20 rendered inoperative by destruction of the plunger shaft and 
removal of the needle, and the inoperative syringe is reduced 
to an axially foreshortened construction for disposal with the 
needle safely sheathed within the plunger body. If desired, 
the needle can be broken off or detached using a needle sheath 

25 which is then inserted into a suitably shaped bore in the 
plunger body. 

The syringe of the invention can readily be manufactured by 
simple modification of the plunger as used in a conventional 

30 syringe so as to provide the one use connection and the bore in 
the plunger to receive the needle. Thus, the syringe- body will 
typically be made from a plastic moulding having the needle 
extending axially therefrom and secured to the syringe body by 
a detachable or breakable mounting. Whilst the breakable 

35 mounting can be achieved by providing the needle receiving 
means with a metal or other strong rim -against which a 
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it is flexed to cause 
conventionally mounted ^ Corporate a break 

breakage of the needle, it 1 P moimt ing of the 

line in the plastic moulding *ich for ^ ^ 

needle. Thus, the ^"na in the wall of the mounting 
circumferential score or thinni g ^ ^ 

so that the needle can be detachea as 

„ ■ <•„ be demountably mounted on the syringe 
«~ ~ C achieved * way of a push fit, screw or other 
body, this can b= acme , receiving means. If 

mounting which is engaged by the n element as 

oesired, the mounting can^ rate ^ ^ ^ ^ ^ q£ , 
described above. Preferably, ge b£)4y s0 

needle support block u^n the outlet ^ ^ ^ 

that the needle as a whole is « Qne or more radial 

> Preferably, the support ^ the ne edle receiving 

projections or grooves which eng g ^ ^ „ 

means in a camming * radially fr om the syringe as 

progressively detached axiaUy ^ 
the needle is engaged with the nee 

0 • „. 4„coroorates a one use connection 

Tbe plunger for the syringe ™<*™°^ can be forme d 

with the piston of the syringe The P ^ ^ ^ 

integrally with the shaf- of the J so 
connection achieved by weakening the shaf ^ 
2S that it breaks ^ one way Connection can be 

of the plunger. witMrawn from the syringe, 

disconnected as the plunger is employed, see for 

W »» ° f °-."!n^t*« "3 443. However.it 
eX ample those describee in «S Patent be one which 

3„ is particularly preferred ttot tta co ^ ^ 

enables an axial shortening ^ f f* ^inserted into the piston 
when the residual plunger shaft is re * toe shaft 

bore as described below Thus it is *** . ^ ^ ^ 
of the Plunger be partially cut away cusped or 

35 so that when the connection is broken ^ ^ 

other co-operating shaped ends to the two p 
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are formed. When one part is rotated relative to the other, 
the crowns of one part are brought into register with the 
troughs of the other so that the shaft shortens axially. 

5 The needle receiving means can take a wide range of forms of 
hollow body into which the length of the needle can be inserted 
so that the needle is sheathed and the user protected from the 
sharp end of the needle. The receiving means typically takes 
the form of an axially elongated housing having either a side 

10 port extending for the length of the needle through which the 
needle is inserted sideways; or a terminal port through which 
the needle is inserted axially. Where the needle is inserted 
axially, it is preferred that the entry port be belled or 
otherwise widened so that it presents a large target for the 

15 user to insert the free end of the needle into. Typically, the 
belled mouth will present an opening whose cross-section 
diameter is from 2 to 20 times that of the external diameter of 
the needle ■ itself, but which progressively reduces to 
approximately the external diameter of the needle so that the 

20 needle once inserted is a close fit within the housing. 

The housing can be provided as a separate component, for 
example as the needle sheath normally provided with the syringe 
to protect the needle and user from damage prior to use of the 

25 syringe. However, it is preferred that the sheath incorporate 
means which positively engage the needle or its mounting so 
that once inserted into the housing the needle cannot readily 
be removed. For example, where the needle mounting 
incorporates a circumferential groove to provide the break 

30 point in the mounting, the needle sleeve can have an internal 
rib which engages that groove to retain .the needle in the 
sleeve once it has been broken away from the syringe. Where 
the needle is a push fit on the syringe body, the needle sleeve 
can carry an internal lug or ramp which acts upon a radially 

35 extending flange on the needle mounting or a shoulder at the 
base of the mounting to lift the needle off the syringe, for 
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<. ■ ,< M action, as the needle sleeve is brought 
example by a twisting action, 

axial lister with the needle. 

. • ,„,v nref erred that the plunger shaft be 
However, it is >«*»^ ^ accom .odates the needle as 

*«— tr ^e ^needle sleeve, and that this portion o £ 

described above J " f rom the syringe when the one 

the plunger shaft be wit ^ ^ way , the 

use connection with the P MQ house 

residue o£ the plunger shaft ^ ^ £or tte nee dle 

the needle in the "-J^^tt can extend fro, the 
elee ve. The bore within tte J™ which „» US er presses 
distal end of the plunger, ie. U* ^ ^ £aoe 

up on to depress the ^^ZZ ^ **» ■ 
exposed when the one use connection 

5 . ^ that the plunger shaft be provided with a 

It is also preferred that the pi 9 ^ ^ 

snap rim, ratchet or otter ^one y ^ 
the wall or lipof the Piston ^ ^ ^ . t „ 

the plunger shaft is tores hortening of the plunger 

l0 re-inserted. Due to the axiai depressed into 

° shaft, the residue of tte Plunder h^ft - b ^ ^ 

the Piston ™°^XTZ -derin, it more difficult 

r^r o/r - - -« - * - »- 

25 re-inserted into the piston bore. 

• _ i t- «>1 11 now be described 
T0 ai d understanding of "^erred forms 

so by way of illustration <™££ZZ». P ln whlC h figure 
thereof as shown in J of tte plU nger and piston 

1 is a diagrammatic perspective cros£ ._ 

for use in the syringe, ^"^^ting the plunger and 

sectional ^.^^T-i^ side views 
35 piston of Figure 1, Figure ,4 s 2 and 

five stages in the operation of the syring 
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and Figure 5 shows in axial cross-section the operation of 
alternative form of needle mounting. 



5 DESCRIPT ION OF THE PREFERRED EMBODTMF.MTS ; 

As shown in Figure 2, the syringe comprises a generally 
cylindrical tubular body l having radial finger grip 
projections 2 at the open end thereof, the other end of the 

10 piston bore within the body being closed by a cross-end wall 3 
having an axial outlet spigot 4 upon which is mounted a 
hypodermic needle 5. As shown in Figures 4 and 5, the needle 
can be mounted as a push fit upon spigot 4 by means of a needle 
mounting 6; or as shown in Figure 2 can be moulded into the 

15 spigot 4 during manufacture of the syringe. in this latter 
case, the spigot 4 or the needle mounting block can be formed 
with a circumferential score or groove 7 to provide a ring of 
weakness at which the needle 6 can be broken away from the 
syringe . 

20 

Within the piston bore of the syringe body is slideably 
journalled a piston 10 which is driven axially by a plunger li 
which in normal use extends beyond the open end of the body l 
to provide a radially enlarged push head 12. The plunger is 

25 provided at or adjacent the piston 10 with a one time use 
connection 13. This can be a rupturable connection which is 
broken when the piston butts against the end wall 3 and 
pressure is applied to the connection as the push head is 
depressed further. A particularly preferred form of one use 

30 connection is provided by means of a series of radial bores or 
cuts outs 14 through the plunger shaft adjacent the piston 
which provide a weak point in the shaft at which the shaft can 
be broken by flexing the shaft. For example, the piston end of 
the plunger shaft can be formed with an axial recess so that 

35 the wall thickness of the shaft is reduced at this end, and the 
transverse bores or cut-outs 14 formed in this thinner wall 
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. **. =h»ft When the plunger shaft is withdrawn to 
SLle " Z» Zo renter with the iip 15 at the open 
end of toe piston here, the lip provides a fulcrum against 
the shaft can he flexed to brea* the shaft at the area of 
5 the cut-outs 14. 

It is preferred that the wall of the plunger shaft 11 and/or 
the UP 15 of the piston bore be provided with means whereby 
Z Piston 10 cannot be withdrawn fro, the piston bore As 
0 hown L Figures 1, 2 and 3, this means can ^ 

-r? "t^rTreaU: ^z.tlviz 

r in order to provide a continuous fulcrum against which to 
L5 ex the shaft U, it is preferred that 

extend around the whole circumference of the lip 15 of the 

piston bore. 

The plunger shaft preferably also acts as the receptacle for 
20 toe needle 5 as it is detached from the syringe body Thus as 
20 toowTin Figures 1, 2 and 3, the plunger 

with an axial bore 20 which is dimensioned and 
that the needle 5 and its mounting 6 ere e push fit within the 
Tre Where the needle 5 is to be inserted axially into the 
2 5 bore' 20 it is preferred that the mouth of the bore 20 be 
heUed to eid insertion of the tip of the needle into the bore 
^ present, the push head 12 will provided added protection 
To a user against contact with the tip of the needle ^ 

* a * *h*t the plunger shaft 11 carry an external 
preferred that the P 1 ^ ^ engage 

30 circumferential groove 21 or otner re^« 

with the rib 17 at the lip of the piston, bore as described 

below. 

For use, the syringe is assembled by mounting the needle 5 . upon 
35 the syringe body and inserting the plunger 11 and Piston 0 
into the piston bore in the syringe body - step 1 in Figure 
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Apart from the cut-outs 14 and the bore 20 in the plunger shaft 
11, the syringe can be of conventional design and construction. 

In use, the piston 11 is withdrawn to suck medicament or other 
5 fluid into the piston bore in the conventional manner. The 
fluid is injected in the conventional manner by depressing the 
push head 12 to drive the piston 10 axially. After use, the 
plunger shaft 11 is broken by withdrawing the plunger until the 
projections 16 on the shaft 11 engage the rib 17 at the lip of 
10 the piston bore. The shaft is then flexed laterally to cause 
it to break at the ring of weakness introduced by the cut-outs 
14 - step 2 in Figure 4. 

The residue of the shaft 11 is then inverted and the needle 5 
15 is inserted into the bore 20 - step 3 in Figure 4. The bore 20 
can have an internal bead or groove 22 which engages with a 
corresponding groove or bead in the needle mount 6 or the 
spigot 4 when the needle 5 is pushed fully home in bore 20 in 
the shaft 11. The shaft 11 is then flexed about the 
20 longitudinal axis of the needle to cause the needle and its 
mount to break away from the syringe body - step 4 in Figure 4 . 
By virtue of the engagement of the beads and grooves in the 
bore 20 and the needle or its mounting, the needle is firmly- 
retained within bore 20. 

25 

The shaft 11 is then inverted against and re-inserted into the 
piston bore of the syringe body l . By aligning the remnants of 
the cut-outs 14 with one another so that the axially projecting 
portions 23 are out of alignment with one another, the axial 

30 length of the shaft 11 can be reduced to allow the rib 17 at 
the lip of the piston bore to engage in the groove -21 in the 
plunger shaft and thus lock the shaft within the piston bore - 
step 5 in Figure 4. In this way, the syringe provides its own 
needle breaker and receptacle means, which aids the safe 

35 disposal of the needle and syringe, as well as rendering the 
syringe inoperative by breaking the plunger shaft. 
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In the alternative construction shown in Figure 5, the needle 
5 is mounted as a push fit upon the spigot outlet 4 to the 
syringe body 1. The plunger shaft 11 has an axial needle entry 
port 30 in the side wall of the shaft in place of the entry in 
5 the end face thereof as shown in Figure 1. The entry port 30 
feeds the needle radially into the axial bore 20 within the 
shaft 11. The end face of the shaft can be closed as shown, in 
which case the plunger shaft can be of a hollow tubular 
construction with the central bore providing the needle 

10 receiving chamber 20. At the foot of the chamber 20 is 
provided a transverse ramp 31 which engages with the foot of 
the needle mount 6 or a radial projection carried by the mount 
6. As the needle enters the chamber 20, the ramp 31 engages 
the needle mount and lifts it axially off the spigot 4 - as 

15 shown in Figure b of Figure 5. If desired, the plunger shaft 
11 can be tilted to assist lifting of the needle 5 clear of the 
spigot. The needle is retained in the chamber 20 and the 
plunger shaft 11 can then be inserted into the syringe body as 
in step 5 described above with respect to Figure 4. 

20 
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1 . A syringe comprising a body portion having an axial piston 
bore therein, a piston member movable in the bore, a plunger 

5 adapted to engage the piston member for movement thereof in the 
piston bore, and a needle through which a substance contained 
in the piston bore is to be discharged upon movement of the 
piston member, characterised in that: 

a. the plunger is provided with a one use connection between 
0 the operative end thereof and the piston member; 

b. the needle is mounted upon the hollow body by a breakable 
or demountable member whereby the needle can be detached from 
the syringe body; 

and in that the syringe is provided with a needle receiving 
member having a needle receiving chamber and incorporating 
means for demounting the needle from the syringe body. 

2. A syringe as claimed in Claim 1, wherein the one use 
connection between the plunger and the piston member is 
provided by a member which provides a positive connection on 
the forward or discharge stroke of the plunger, but which 
breaks or ruptures when the plunger is withdrawn so that the 
plunger cannot withdraw the piston member axially from the 
hollow body. 

3. A syringe as claimed in Claim 1 or claim 2, wherein the 
needle is mounted on the syringe by means of a weakened 
mounting which is readily broken by transverse flexing of the 
needle whereby the whole of the needle is detached from the 
syringe. 

i 

i 

4. A syringe as claimed in Claim 1 or Claim 2, wherein the 
needle is mounted by means of a detachable mounting, for 
example a screw or push fit mounting, and the needle receiving 
means incorporates means for moving the needle with respect to 
the syringe body, for example to unscrew or lift the needle 
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10 



20 



hunting, so as to separate the needle from the syringe body. 

5 a syringe as claimed in any preceding claim, wherein the 
eedi : deceiving means is provided by an axiaUy e ongated 
hollow mertoer which has a side, axial needle entry port. 

« a syringe as claimed in Claim 5, wherein the needle 
receivings includes means for engaging the needle mountmg 
' so as to »ove the mounting relative to the syrrnge body. 

, a syringe as claimed in any preceding claim, wherein the 
leedle Amounted on the hollow body by a moun *»« 
Te or more radial projections adapted to engage wrtt . one or 
Ire ramp members on the needle receiving member so that the 
TeedleTs moved axially off the syringe body when the needle rs 
introduced into the receiving member. 

8 a syringe as claimed in any preceding claim, wherein the 
needle receiving member is formed in the plunger. 

, a syringe as claimed in claim 8, wherein the plunger has 
!' shaft ^ith an axial bore therein which is to recerve the 
n e dl and locing means are provided between the plunger and 
L syringe body whereby, when the plunger shaft contammg the 
need^is re-inserted into the piston bore, the plunger shaft 
is retained within the piston bore. 

10 a syringe as claimed in any preceding claim, wherein the 
p ston is formed integrally with the plunger and «» one 

use connection is achieved by weakenrn, the 
plunger so that it breaks upon completion of the forward, 
delivery stroke of the plunger. 

H a syringe as claimed in any one of claims 1 to 9, wherein 
the one use connection is disconnected as the plunger rs 
withdrawn from the syringe body portion. 



25 



30 



35 
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12. A syringe as claimed in any preceding claim, wherein the 
one use connection enables an axial shortening of the plunger 
shaft to be achieved when the residual plunger shaft is re- 
inserted into the piston bore after the connection has 

5 disconnected . 

13. A syringe as claimed in claim 12, wherein the shaft of the 
plunger is partially cut away at the one use connection. 

10 14. A syringe as claimed in claim 5, wherein the axial needle 
entry port is belled or otherwise widened so that it presents 
a large target into which the user can insert the free end of 
the needle. 

15 15 . A syringe substantially as herein described with reference 
to and as shown in the accompanying drawings. 
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